Introduction
============

In 1999 the Institute of Medicine (IOM) from the National Academy of Science, Engineering, and Medicine (USA) released a report about fatal medical errors, estimating an incidence rate of 44.000-98.000 deaths per year in the U.S. \[[@R1]\]. In North America, this provoked an intense discussion followed by many interventions as well as further studies. The definition of a medical error was "a failure of a planned action to be completed as intended", or "the use of a wrong action to achieve an aim". This IOM study reported that the highest error rates resulting in serious consequences were most frequently occurring in intensive care units, operating rooms, and emergency departments (ED) \[[@R1]\]. A recent retrospective study by our group confirmed the suspicion that adverse events may be frequent and relevant in emergency medicine. When retrospectively comparing the interpretation of all radiographic images taken at the ED of Inselspital Bern to the delayed but definitive reading by a senior radiologist, we found a discrepancy rate of more than 20%. The primary interpretations were extracted from the EDs discharge letter and stem from the joint reading of the images of a junior radiologist on duty and the attending emergency physicians. The study thus compares the EDs radiology based diagnoses to a gold standard. When compared to this gold standard of a certified radiologist, one third of the differences identified were judged clinically relevant by two independent expert raters \[[@R2]\].

WHO estimates that in Europe 10% of hospitalized patients suffer from preventable harm, and a recent study from Switzerland reported that 5.9% of hospitalized patients suffered from health care associated infections \[[@R3]\], \[[@R4]\]. Other studies reported an incidence of adverse events of 7.5%, the majority of which was considered preventable \[[@R5]\], \[[@R6]\].

Suggested strategies for the reduction of medical errors included an enhancement of patient safety culture, the introduction of a reporting system enabling to learn from errors without blame, raising performance standards and enduring safe practices at the delivery level \[[@R1]\]. Importantly, several studies indicate that adverse events are impacted by patient safety culture \[[@R7]\], \[[@R8]\], \[[@R9]\]. Patient safety culture has been defined as the "values shared among organization members about what is important, their beliefs about how things operate in the organization, and the interaction of these with work unit and organizational structures and systems, which together produce behavioral norms in the organization that promote safety" \[[@R7]\], \[[@R8]\], \[[@R9]\], \[[@R10]\]. To improve patient safety, one of the first steps is to assess safety culture among health care heath care professionals (HCP) in an institution \[[@R11]\]. To this end, the safety climate reported by the professionals has been previously employed \[[@R12]\].

Considering the sparsity of studies addressing patient safety culture in Europe in general and Switzerland specifically, the aim of the study was to assess patient safety culture among HCP in the ED of the University Hospital of Bern. We employed a well-established survey developed by the U.S. Agency for Healthcare Research and Quality \[[@R13]\]. As of March 2017, this survey had been used in 71 countries in 32 translations \[[@R13]\], \[[@R14]\], \[[@R15]\], \[[@R16]\], \[[@R17]\], \[[@R18]\].We furthermore tested the impact of an information campaign about patient safety on the results of the survey.

Materials and Methods
=====================

Surveys on patient safety culture
---------------------------------

For the present self reported, uncontrolled before and after study, the ED of the University Hospital of Bern "Universitäres Notfallzentrum" (UNZ) was selected, a large, level one and university affiliated ED that sees around 45.000 patients annually \[[@R19]\]. To assess patient safety culture among all HCP working in the emergency department we used the Hospital Survey On Patient Safety Culture (HSOPSC) questionnaire, that was translated into German and validated for Switzerland (named PaSKI) \[[@R13]\], \[[@R16]\], \[[@R20]\]. This questionnaire is a well established tool, developed by the U.S. Agency for Healthcare Research and Quality \[[@R13]\]. As of March 2017, this survey had been used in 71 countries in 32 translations \[[@R13]\], \[[@R14]\], \[[@R15]\], \[[@R16]\], \[[@R17]\], \[[@R18]\]. Questionnaires were distributed among all nurses and physicians working in the ED. People on longer absences and undergraduate students were excluded, as the later did not stay long enough to cover the whole length of the study. We distributed the survey in the beginning of May 2017 approaching each HCP personally. Completed questionnaires were collected and digitized.

Two weeks after the first questionnaire we performed an intervention to sensitize HCP. To this end, several activities occurred between mid-May to mid-June 2017. The campaign included information about the importance of patient safety, medical errors and the blame-free possibility of reporting adverse events. The HCPs were sensitized by several short talks at shift-changes, publication of information in the internal newsletter with the support and signature of both the head of the emergency department and the head of nursing, and by distribution of an information sheet among all HCP. In July 2017, the second survey was administered. Again, 140 of the identical surveys were distributed personally among the same HCP. HCP were asked to fill in a code on each survey to match the second round to the first. Surveys were again collected and digitized.

### Evaluation of surveys and statistical analyses

Surveys with less than 30% of answers were excluded. The results of negatively worded questions were reverse coded for the analyses of the individual items. We calculated composite scores for each question category (termed composite) as suggested by Sorra and Nieva \[[@R21]\] and as described by the agency for Healthcare Research and Quality (AHRQ, Rockville, MD, USA) by calculating the average of corresponding items \[[@R13]\]. Each composite was composed of three to four items. For each question, five answers were possible: from "never" to "always" or from "I strongly disagree" to "I strongly agree", respectively. We also calculated percentages of positive responses for each dimension by dividing the number of positive responses on corresponding items by the number of non-missing answers in the composites. The two highest positive answers were pooled as suggested by the AHRQ to make results comparable to previously published data. Changes of 5% or more are considered to be potentially relevant \[[@R13]\], \[[@R21]\]. In general, higher scores represent a better patient safety culture.

Descriptive statistics for each item and dimension (mean and standard deviation (SD)) were evaluated.

Analyses were conducted using SPSS V.22 (IBM, Armonk, New York, USA) and Microsoft Excel (Redmond, WA, USA). All survey data were further analyzed regarding their statistical distribution and tested for normality by means of the Shapiro Wilks test. Because no distribution was significantly different from normality we employed T-tests to test for differences between groups. Groups were formed based on baseline characteristics such as age (older versus younger) or profession (physician versus non-physician HCP). Furthermore, our surveys (before and after) were analyzed separately using composites and were compared to each other by T-tests.

Our findings are descriptively compared to the U.S. American Database of 2016 \[[@R15]\], and two studies from Germany and Sweden, respectively \[[@R22]\], \[[@R23]\]. These were selected as they contained enough detailed information for descriptive comparisons to our data. However, statistically comparing our data against both studies is not possible because neither provides raw data.

Results
=======

Overview on returned questionnaires from the UNZ
------------------------------------------------

Only one questionnaire had to be excluded, due to too many missing answers. The overall return rate in the first round was 101 of 140 (72%) and in the second round 53 of 139 (38%). For detailed demographic data see table 1 [(Tab. 1)](#T1){ref-type="fig"}. 20% of physicians and 10% of nurses were male. More than half of the participants were younger than 40 years old (58%) and 72% of the responders worked 80% (33.6h/week) or more. Almost two thirds of the HCP had worked at the UNZ for less than 5 years at the time of the survey.

[Attachment 1](#SD1){ref-type="supplementary-material"} shows the positive response for each question and question category (composite). Before analysis, a reverse coding for negatively worded questions was performed. The three composites with the highest average percent positive responses were "nonpunitive response to errors" with 78.7% positive answers, "teamwork within units" with 70.1% positive answers and "supervisor/manager expectations and actions promoting patient safety" with 67.9%. The three composites with the lowest average percent positive responses were "frequency of events reported" with 37.8% of positive answers, "teamwork across units" with 46.88% and "handoffs and transitions" with 47.4% positive responses.

### Comparison of results with other hospitals

With the aim to enable a better interpretation of the results, we made a comparison with previous reports from Sweden, Germany and the United States (US), which used the identical questionnaire to assess patient safety culture in hospitals \[[@R15]\], \[[@R22]\], \[[@R23]\]. Overall, the responses we obtained appear to be similar to those from a Swedish ED, but more positive than those from Germany, and in most cases less positive than those from the US (see figure 1 [(Fig. 1)](#F1){ref-type="fig"}, Point A). Although a statistical analysis is not possible due to lacking access to the raw data, these comparisons indicate that the strength of the UNZ was in the area of "staffing" and "nonpunitive response to error" (see figure 1 [(Fig. 1)](#F1){ref-type="fig"}, Point A). Interestingly, despite this, the "frequency of reported errors" was amongst the lowest at the UNZ, while the US survey had the highest "frequency of reported errors" despite having the lowest "nonpunitive response to error". This finding exemplary points to possible consequences to be drawn: At the UNZ, a systematic incident reporting system exists. However, two third of the responders (65; 66.3%) indicated not to have reported any incidence within the last six months, 27 indicated to have reported one to two and six reported three to five incidents in the last six months. Altogether, these data would indicate that the "frequency of reported errors", "teamwork across units" and "handoffs and transitions" would be the most important areas for improvement in the investigated ED.

### Parameters impacting the overall perception of patient safety

Interestingly, the overall perception of patient safety, which was assessed in the survey by a subjective score for patient safety given by each HCP, was higher by physicians (78%) than by nurses (60%). Nevertheless, none of the responders rated it poor or failing (see table 2 [(Tab. 2)](#T2){ref-type="fig"} for details). Older responders graded communication openness as more positive than younger ones (p=0.037). Our data also showed that employees with a lower professional degree stayed longer in the ED (p=0.033). Interestingly, this group also reported more adverse events (p=0.0001) compared to HCP with a higher professional degree. When compared to their colleagues working for a shorter time period in the ER, the staff working for longer in the department also rated staffing to be less good than their colleagues (p=0.001) and also felt handoffs and transitions were less positive (p=0.001).

Physicians thought they would do more for patient safety than do nurses (p=0.001) and they also rated the communication openness (p=0.0001) and the team work across units (p=0.013) to be better than their nursing colleagues.

### Impact of intervention on the responses to the questionnaire

After the educational intervention, a second identical survey was distributed to assess, if patient safety culture improved. Using a t-test we did not find any significant differences between the two time points. After the intervention, the positive response for "management support", "staffing" and "organizational learning" increased by 11.8%, 10.2% and 6.7%, respectively. Nevertheless, positive perception of "supervisor expectations & actions" and "feedback & communication" decreased by 15% and 12% (see figure 1 [(Fig. 1)](#F1){ref-type="fig"}, Point B). Although these differences were not statistically significant, the HSOPSC guidelines state that they may be considered as potentially relevant, because they exceed 5% \[[@R13]\], \[[@R21]\].

Discussion
==========

Several studies indicate that a health care system can be improved by a paradigm shift in which errors are not primarily viewed as the result of individual failure but rather as opportunities to improve a system \[[@R20]\], \[[@R24]\]. High risk industries have achieved an excellent safety performance from which the health care industry can learn \[[@R25]\]. In fact, independent studies have found that poor safety culture, poor team work, poor inter-departmental working relationships and increased cognitive demands such as "taking difficult decisions" and "coping with many tasks at the same time" have been identified to be associated with more adverse events independently \[[@R7]\].

To establish a positive patient safety climate, the first step is to assess the present situation. For this purpose, self-reporting instruments like the one used in our study are commonly used. Although the weaknesses of self-reporting and uncontrolled before and after studies are widely recognized, the assessment of patient safety culture represents an important starting point for raising awareness to the problem, identifying and evaluating possible interventions and establishing internal and external benchmarking \[[@R1]\], \[[@R5]\], \[[@R6]\], \[[@R26]\], \[[@R27]\]. A selective intervention in e.g. only half of the department would not have been possible for practical reasons, as people are not separated but work and talk together. However, it is important to employ a standardized and identical tool in order to be able to compare the results obtained with those found in other hospitals. In general, scores in our sample were lower than in U.S. hospitals with the exception of "staffing" and "nonpunitive errors". The reason for the higher value for "staffing" could be that the investigated ED indeed is in a comfortable situation with respect to trained human resources compared to the non-Swiss hospitals. Along the same line, it is possible that a lack of staff in the German EDs was an important factor contributing to the overall more negative responses found there \[[@R23]\]. The fact that "nonpunitive response to errors" received a very high percentage of positive answers (78.7%) is a compliment to the UNZ's leadership concerning their error-culture. In fact, the most important factor considered to improve patient safety culture has been reported to be an organizational culture that encourages reporting without blaming, and one which promotes communication between health care practitioners \[[@R28]\].

The high rating for "nonpunitive response to errors" combined with the relatively low "frequency of events reported" is thus rather surprising. The first should stimulate the latter. Nevertheless, the fact that a reverse response to these composites was found for U.S. hospitals indicates that the responses to "frequency of events reported" is likely to be strongly influenced by factors other than nonpunitive responses to a reported error. In particular, this could be a lack of awareness for the positive effects of reporting mistakes on the long-term improvement of patient safety. Since the responses to our second survey after the intervention were very similar to before, this could indicate a generally good awareness for patient safety but not for the importance of reporting adverse events. Additionally time between the intervention and the second survey may have been too short to expect much effect on reporting. To shed light on this question, a study assessing the incidents of adverse events retrospectively in the investigated ED is ongoing.

In conclusion, the present study using the HSOPSC (PaSKI) questionnaire has identified strengths and potential weaknesses in the safety culture of a large university hospital ED in Switzerland. The results provide opportunities for improvement of patient safety but also warrant further research in this topic. For the UNZ areas important for improving are the reporting of adverse events, handoffs and transition and the teamwork across units. This is supported by several studies done in the UNZ in this field \[[@R29]\] \[[@R30]\], \[[@R31]\]. Furthermore, with more data available based on standardized self-assessments a benchmark for a hospitals safety culture may be established. These studies should be accompanied by research measuring objective error rates, such as e.g. diagnostic error \[[@R30]\], \[[@R32]\], \[[@R33]\]. We therefore recommend that future studies should be performed in other Swiss and European hospitals. Such studies are especially critical to the field of emergency care \[[@R33]\].
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###### Positive response rate of each item (the highest two positive answers pooled) of the first survey. Negatively worded questions were reverse coded. High scores stand for positive answers.
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